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Claims 

[ci] What is claimed is: 

l.A signal processing device for processing a passband 
signal to generate an equalized signal comprising: 
a passband adaptive equalizer for generating the equal- 
ized signal according to the passband signal, comprising 
a feed-forward equalizer (FFE) and a feedback equalizer 
(FBE); and 

a multilevel quantizer coupled with the passband adap- 
tive equalizer for selectively utilizing a single predeter- 
mined threshold or a plurality of multiple predetermined 
thresholds to quantize the equalized signal in order to 
generate a sliced signal. 

[c2] 2. The device of claim 1 wherein the passband adaptive 
equalizer comprises an adder coupled respectively with 
the FFE and the FBE for outputting the equalized signal 
according to signals outputted from the FFE and the FBE. 

[c3] S.The device of claim 1 further comprising: 

a derotator coupled between the passband adaptive 
equalizer and the multilevel quantizer for derotating the 
equalized signal and inputting the derotated equalized 
signal into the multilevel quantizer; and 



a rotator coupled between the multilevel quantizer and 
the passband adaptive equalizer for rotating the sliced 
signal outputted from the multilevel quantizer and in- 
putting the rotated sliced signal into the passband adap- 
tive equalizer. 

[c4] 4. The device of claim 3 wherein the rotator is coupled 
with the FBE for rotating the equalized signal, and the 
rotated sliced signal is a passband signal. 

[c5] S.The device of claim 1 further comprising a control 

logic for controlling the multilevel quantizer to quantize 
the equalized signal by the single predetermined thresh- 
old or the plurality of multiple predetermined thresholds. 

[c6] 6.The device of claim 5 wherein the control logic con- 
trols the multilevel quantizer according to an error deci- 
sion, the error decision comprises: 
comparing the equalized signal with a predetermined 
level for a difference; 

controlling the multilevel quantizer to quantize the 
equalized signal by the single predetermined threshold 
in the case that the difference is less than a predeter- 
mined threshold; and 

controlling the multilevel quantizer to quantize the 
equalized signal by the plurality of multiple predeter- 
mined thresholds in the case that the difference is larger 



than a predetermined threshold. 

[c7] 7.The device of claim 5 wherein the control logic con- 
trols the multilevel quantizer according to stop-and-go 
decision, the stop-and-go decision comprises: 
comparing the equalized signal with a predetermined 
level corresponding to the value of the sliced signal for a 
first difference; 

comparing the equalized signal with a predetermined 
constant for a second difference; 
controlling the multilevel quantizer to quantize the 
equalized signal by the single predetermined threshold 
for the sliced signal, in the case of the first difference 
and the second difference having the same sign 
(positive/negative); and 

controlling the multilevel quantizer to quantize the 
equalized signal by the plurality of multiple predeter- 
mined thresholds for the sliced signal, in the case of the 
first difference and the second difference having differ- 
ent signs (positive/negative). 

[c8] 8. The device of claim 7 wherein the predetermined con- 
stant is determined by a constant modulus algorithm. 

[c9] 9. The device of claim 5 wherein the control logic con- 
trols the multilevel quantizer according to a mixture 
method, the method comprises: 



comparing the equalized signal with a predetermined 
level corresponding to the value of the sliced signal for a 
first difference; 

comparing the equalized signal with a predetermined 
constant for a second difference; and 
controlling the multilevel quantizer to quantize the 
equalized signal by the single predetermined threshold 
for the sliced signal, in the case of the first difference 
being less than a predetermined threshold, or/and the 
first difference and the second difference have the same 
sign (positive/negative); otherwise, controlling the multi- 
level quantizer to quantize the equalized signal by the 
plurality of multiple predetermined thresholds for the 
sliced signal. 

[cio] 10. The device of claim 9 wherein the predetermined 

constant is determined by a constant modulus algorithm. 

[cii] 11. The device of claim 1 wherein the sliced signal out- 
put by the multilevel quantizer has a plurality of bits. 



